Effects of pentoxifylline on in vivo leukocyte function and clearance of group B streptococci from preterm rabbit lungs.
Pentoxifylline was evaluated for its ability to enhance inactivation of group B streptococci in lungs of prematurely born rabbits. Mechanisms associated with intrapulmonary streptococcal clearance and the pharmacodynamics of pentoxifylline were also investigated. Randomized, controlled animal trial. University research laboratory. A total of 123 New Zealand rabbits were delivered prematurely by cesarean section and were used for clearance studies. Twenty-three preterm pups were additionally utilized to study the pharmacodynamics of pentoxifylline. Preterm rabbits were infected with group B streptococcal aerosols and given intraperitoneal injections of either pentoxifylline (25, 12.5, and 12.5 mg/kg) or placebo at 0, 6, and 12 hrs after infection. At 0, 4, and 24 hrs, the numbers of streptococci were determined in the left lung, while the right lung underwent bronchoalveolar lavage to quantify intra-alveolar leukocytes, phagocytosis of inhaled bacteria, and concentrations of lysozyme and tumor necrosis factor. In a separate experiment, blood and bronchoalveolar fluid from infected animals were analyzed for pentoxifylline content. Streptococcal proliferation was less in pentoxifylline-treated animals than in controls at 24 hrs (p < .01). Pulmonary macrophages and polymorphonuclear leukocytes recovered from bronchoalveolar lavage fluid did not differ in numbers or phagocytic activity. Pentoxifylline-treated animals had lower levels of lysozyme (p < .02) and tumor necrosis factor (p < .005) in bronchoalveolar lavage fluid compared with placebo-treated pups. Therapeutic levels of pentoxifylline were achieved in blood and bronchoalveolar lavage fluid. Despite lowering lysozyme and tumor necrosis factor content in epithelial lining fluid, pentoxifylline improves the inactivation of group B streptococci in preterm rabbit lungs. These findings suggest that increased group B streptococcal clearance was coincident with an anti-inflammatory effect due to pentoxifylline. We conclude pentoxifylline may be clinically useful as an adjunctive therapy for group B streptococcal pneumonia in newborns.